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CLAIMS 



[Claim(s)] 

[Claim 1]A battery device, wherein a conductor exposing part of a cell, a conductive connection 
object in a case, and a conductor exposing part of an electronic circuit are covered by nonaqueous 
electrolyte-proof nature and a waterproof insulating member in a battery device with which a 
nonaqueous electrolyte battery and an electronic circuit for cell control were stored in the same 
case. 

[Claim 2]An electronic circuit for cell control A charging control circuit, an overcharge prevention 
circuit, a controlling-the-discharge circuit, The battery device according to claim 1 being at least 
one of an overdischarge preventing circuit, an external short circuit detector circuit, an internal 
short circuit detector circuit, a temperature detector, a cell internal pressure detector circuit, and 
battery container modification detector circuits. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to improvement of the battery device with which the 
nonaqueous electrolyte battery and the electronic circuit for cell control were stored in the same 
case. 
[0002] 

[Description of the Prior Art]Development of the outstanding rechargeable battery which has the 
feature of high tension, efficient high power, and high energy density is demanded by the 
miniaturization of various electronic equipment in recent years, the weight saving, etc. Since the 
rechargeable battery (the following, a nonaqueous electrolyte battery, and abbreviation) which uses 
especially nonaqueous electrolyte has a cell several times the energy density of using conventional 
aqueous electrolysis liquid, it waits for the utilization. 

[0003]Various things, such as lithium cobalt multiple oxides including titanium disulfide, lithium nickel 
complex oxide, a lithium manganic acid ghost, vanadium pentoxide, a molybdenum sulfide, and 
molybdenum oxide, are examined by the positive active material of the nonaqueous electrolyte 
battery. 

[0004]The thing which nonaqueous electrolyte made dissolve metal salt used as an electrolyte in an 
aprotic organic solvent is used. About lithium salt, for example, LiCL0 4 , LiPFg, What dissolved LiBF 4 , 

LiAsF 6 , LiCF 3 S0 3 , etc. in propylene carbonate, ethylene carbonate, 1 ,2-dimethoxyethane, gamma- 

butyrolactone, dioxolane, 2-methyltetrahydrofuran, etc. is used. Although these nonaqueous 
electrolyte is used being poured into a battery container, where the porous separator was 
impregnated, or added resin of the amount of polymers and it made it high viscosity, or it made it gel 
and mobility is lost, it may be used. 

[0005]Although more various substances than before have been examined as negative electrode 
active material of a nonaqueous electrolyte battery, as that from which high energy density is 
expected, the negative electrode of a lithium system captures the spotlight and a lithium metal, a 
lithium alloy, the carbon that made the lithium ion hold, etc. are examined. 
[0006]As the name shows, electrolysis solutions other than solution are used for a nonaqueous 
electrolyte battery. Many of nonaqueous electrolyte is inflammabilities, and in order to generate a 
harmful steam or for mixing of moisture to cause degradation of the characteristic, the power 
generation element is stored by the container of airtight sealing nature. 
[0007]However, gas might be emitted inside the cell by the prolonged neglect in an elevated 
temperature, overcharge, overdischarge, etc., and it has the discharge mechanism of the internal 
pressure which operates at the time of high voltage. The discharge mechanism of this internal 
pressure is for preventing a battery container s changing with unusual high voltage, or exploding, is 
called a safety valve and a burst film and drops inter cell pressure by emitting gas and nonaqueous 
electrolyte out of a cell. 
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[0008]Although a nonaqueous electrolyte battery may be used by a piece, plurality is used in many 
cases, standing in a row or carrying out a series connection. That which in any case it is used 
combining the various electronic circuits for cell control in order to improve reliability in use more, 
and a piece, or two or more cell and various electronic circuits store and comprise in the same case 
(the following, a battery device, and abbreviation) is common. 

[0009]In these electronic circuits, a charging control circuit, an overcharge prevention circuit, a 
controlling-the-discharge circuit, an overdischarge preventing circuit, an external short circuit 
detector circuit, an internal short circuit detector circuit, a temperature detector, a cell internal 
pressure detector circuit, a battery container modification detector circuit, etc. are located. 
[0010] A charging control circuit controls external current and voltage from a power supply to the 
optimal charging state at the time of charge, and prevents charge with high tension or excessive 
current. 

[0011]An overcharge prevention circuit controls the optimal charge and prevents quantity of 
electricity more than the capacity defined beforehand from charging. 

[001 2]A controlling-the-discharge circuit prevents discharge by excessive current. Since there is a 
possibility that inter cell pressure may go up by unusual generation of heat when it discharges with 
the current more than the permissible dose defined beforehand, discharge by excessive current is 
supervised and the discharge beyond permissible current is prevented. 
[0013]An overdischarge preventing circuit prevents the discharge below the voltage defined 
beforehand. It is because an electrode and an electrolysis solution will deteriorate, and unusual gas 
will be generated or service capacity and a charge-and-discharge cycle life will become short, if 
overdischarge is performed. 

[0014]An external short circuit detector circuit detects the short circuit in a battery exterior, and 
disconnects a discharge path. 

The easy fuse of composition is used in many cases. 

Although it is the same function as a controlling-the-discharge circuit, there is no controllability of 
current and it is only cutting a circuit. Since a controlling-the-discharge circuit has a possibility of 
damaging at the time of discharge by excessive current like an external short circuit, an external 
short circuit detector circuit is used in order to secure the redundancy of reliability. 
[0015]An internal short circuit detector circuit prevents charging accidentally the cell which detects 
the short circuit inside a cell and carried out the internal short circuit. When the cell which carried 
out the internal short circuit is charged, an abnormal heat generation is carried out, or gas is 
emitted, and there is a possibility that inter cell pressure may go up. 

[001 6]A temperature detector is for preventing being charged and discharged by the unusual 
temperature environment which separated from the normal operating temperature range of a cell. 
When charge and discharge are carried out by unusual temperature environment, there is a 
possibility of cell capacity falling or causing an internal short circuit, the generation of gas, an 
abnormal heat generation, etc. 

[001 7]A cell internal pressure detector circuit detects the pressure inside the cell by the pressure 
variation and abnormal gas generating inside the cell accompanying an electrode reaction, and is 
used for the display of the amount of charges and discharges, or detection of abnormalities. 
[001 8]A battery container modification detector circuit detects the change inside a cell, and 
abnormalities according to modification of a container, and is used for control of the amount of 
charges and discharges, or detection of abnormalities. 
[0019] 

[Problem(s) to be Solved by the Invention]Each of internal pressure discharge mechanisms used for 
the nonaqueous electrolyte battery and various electronic circuits is for securing the normal 
operation of a cell and securing the reliability at the time of abnormalities. However, inter cell 
pressure goes up by use under the abnormality conditions by the surcharge by failure of various 
electronic circuits, overdischarge, and misuse, etc., and the internal pressure discharge mechanism 
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operates, When nonaqueous electrolyte is emitted to a battery exterior in connection with gas or an 
electrolysis solution leaks out out of a cell according to a certain fault by the side of a cell, a 
possibility that nonaqueous electrolyte may adhere is in the various electronic circuits stored in the 
same case. If nonaqueous electrolyte adheres to an electronic circuit, it may malfunction or leak 
current may flow in a conductor portion, or metal may deposit by an electrocrystallization reaction 
and a short pass may be produced, or it may react to the moisture in the circumference 
atmosphere, and may generate heat. The electronic circuit where nonaqueous electrolyte adhered 
not only cannot expect a normal operation, but a conductor may generate heat according to leak 
current. That is, although it is the various electronic circuits for the improvement in reliability, once 
nonaqueous electrolyte adheres, reliability may fall rapidly. 

[0020]There are some which covered the part on an electronic circuit board with the epoxy resin, 
polyurethane, a varnish, etc. in the built conventional battery device as the above-mentioned 
measure. However, since these resin dissolved in nonaqueous electrolyte, or swelled and carried out 
exfoliation omission easily, even if it used it for the electronic circuit for nonaqueous electrolyte 
secondary batteries, it was able to prevent neither malfunction nor a short pass. 
[0021] 

[Means for Solving the Problem]Then, in a battery device with which a nonaqueous electrolyte 
battery and an electronic circuit for cell control were stored in the same case, An aforementioned 
problem is solved by considering it as a battery device, wherein a conductor exposing part of a cell, 
a conductive connection object in a case, and a conductor exposing part of an electronic circuit are 
covered by nonaqueous electrolyte-proof nature and a waterproof insulating member. 
[0022] 

[Embodiment of the Invention]By covering the conductor exposing part of a cell, the conductive 
connection object in a case, and the conductor exposing part of an electronic circuit with 
nonaqueous electrolyte-proof nature and a waterproof insulating member, even if nonaqueous 
electrolyte adheres to the conductive part in a case, the short pass by malfunction or leak current 
is lost. If all the conductive parts in a case are covered thoroughly, it is the best, but even if it is not 
necessarily thoroughly covered with the reasons of a mass production line, etc., a suitable 
expectation effect is acquired. 

[0023] Drawin g 1 is an important section sectional view of the battery device which is one example 
of this invention. 1 is a box made of a synthetic resin, and has stored the nonaqueous electrolyte 
battery 2 and the electronic circuit 3. The conductive connection object of the external terminal 4 
and the electronic circuit board 3 and 6 are the conductive connection objects of the electronic 
circuit board 3 and the cell 2 the external terminal in which 4 was provided in the box 1, and 5. 
[0024]The electronic circuit 3 is provided with the overcharge prevention circuit, the controlling- 
the-discharge circuit, the overdischarge preventing circuit, external short circuit detector circuit, 
and temperature detector which were included in the substrate of polyimide resin in this example. In 
the outside which has an internal pressure discharge mechanism which operates when the inside of 
a cell becomes unusual high voltage, since a power generation element, an electrolysis solution, cell 
shape in particular, etc. are not limited, the cell 2 omits a detailed description. 
[0025]The metal case 2a which is an electric conduction exposed part of a cell, the conductive 
connection objects 5 and 6, and the conductor exposing part (not shown) of an electronic circuit are 
covered with nonaqueous electrolyte-proof nature and a waterproof insulating film. Although the 
polyimide resin coat was used in this example, it does not necessarily limit to this, and it is 
[ anything ] good if it is a resin paint film of a water resisting property and nonaqueous-proof 
solution acidity or alkalinity. Instead of a coat, a metal case and a conductive connection object 
portion may be covered with the laminate film of aluminium foil, and polyethylene and polypropylene. 
[0026]in order to see the effect of this invention, in the state where operated the internal pressure 
discharge mechanism of the nonaqueous electrolyte battery of the above-mentioned example 
battery device intentionally, and nonaqueous electrolyte was made to leak, it connected with the 
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battery charger and was neglected for 48 hours. Although the electrolysis solution of the cell 
evaporated 48 hours afterward and the stall of the cell itself was carried out with the natural thing, 
the electronic circuit itself is normal and operating normally was checked. 
[0027]For comparison, the same examination was done using the battery device of the above- 
mentioned example and an identical configuration except not covering the conductor exposing part 
of the metal case which is an electric conduction exposed part of a cell, a conductive connection 
object, and an electronic circuit. In this case, generating of air bubbles was observed from several 
places of the conductive part which touched nonaqueous electrolyte immediately after charge 
starting, and some substrates were fumed and damaged by fire 20 minutes afterward. 
[0028] 

[Effect of the Invention]In the battery device with which the nonaqueous electrolyte battery and the 
electronic circuit for cell control were stored in the same case, this invention is characterized by 
covering the conductor exposing part of a cell, the conductive connection object in a case, and the 
conductor exposing part of an electronic circuit by nonaqueous electrolyte-proof nature and a 
waterproof insulating member as above. 

[0029]By this, nonaqueous electrolyte adheres to an electronic circuit, and an electronic circuit 
malfunctions, or, Since it can prevent leak current flowing in a conductor portion, or metal 
depositing by an electrocrystallization reaction and producing a short pass, or reacting to the 
moisture in the circumference atmosphere and generating heat, the battery device whose reliability 
improved greatly can be provided. ~ 
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TECHNICAL FIELD 

[Field of the InventionjThis invention relates to improvement of the battery device with which the 
nonaqueous electrolyte battery and the electronic circuit for cell control were stored in the same 
case. 



[Translation done.] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_eije? 2/14/2008 



JP,09-1.39235,A [PRIOR ART] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]Development of the outstanding rechargeable battery which has the 
feature of high tension, efficient high power, and high energy density is demanded by the 
miniaturization of various electronic equipment in recent years, the weight saving, etc. Since the 
rechargeable battery (the following, a nonaqueous electrolyte battery, and abbreviation) which uses 
especially nonaqueous electrolyte has a cell several times the energy density of using conventional 
aqueous electrolysis liquid, it waits for the utilization. 

[0003]Various things, such as lithium cobalt multiple oxides including titanium disulfide, lithium nickel 
complex oxide, a lithium manganic acid ghost, vanadium pentoxide, a molybdenum sulfide, and 
molybdenum oxide, are examined by the positive active material of the nonaqueous electrolyte 
battery. 

[0004]The thing which nonaqueous electrolyte made dissolve metal salt used as an electrolyte in an 
aprotic organic solvent is used. About lithium salt, for example, LiCL0 4 , LiPFg, What dissolved LiBF 4 , 

LiAsF 6 , LiCF 3 S0 3 , etc. in propylene carbonate, ethylene carbonate, 1,2-dimethoxyethane, gamma- 

butyrolactone, dioxolane, 2-methyltetrahydrofuran, etc. is used. Although these nonaqueous 
electrolyte is used being poured into a battery container, where the porous separator was 
impregnated, or added resin of the amount of polymers and it made it high viscosity, or it made it gel 
and mobility is lost, it may be used. 

[0005]Although more various substances than before have been examined as negative electrode 
active material of a nonaqueous electrolyte battery, as that from which high energy density is 
expected, the negative electrode of a lithium system captures the spotlight and a lithium metal, a 
lithium alloy, the carbon that made the lithium ion hold, etc. are examined. 
[0006]As the name shows, electrolysis solutions other than solution are used for a nonaqueous 
electrolyte battery. Many of nonaqueous electrolyte is inflammabilities, and in order to generate a 
harmful steam or for mixing of moisture to cause degradation of the characteristic, the power 
generation element is stored by the container of airtight sealing nature. 
[0007]However, gas might be emitted inside the cell by the prolonged neglect in an elevated 
temperature, overcharge, overdischarge, etc., and it has the discharge mechanism of the internal 
pressure which operates at the time of high voltage. The discharge mechanism of this internal 
pressure is for preventing a battery container's changing with unusual high voltage, or exploding, is 
called a safety valve and a burst film and drops inter cell pressure by emitting gas and nonaqueous 
electrolyte out of a cell. 

[0008]Although a nonaqueous electrolyte battery may be used by a piece, plurality is used in many 
cases, standing in a row or carrying out a series connection. That which in any case it is used 
combining the various electronic circuits for cell control in order to improve reliability in use more, 
and a piece, or two or more cell and various electronic circuits store and comprise in the same case 
(the following, a battery device, and abbreviation) is common. 

[0009]In these electronic circuits, a charging control circuit, an overcharge prevention circuit, a 
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controlling-the-discharge circuit, an overdischarge preventing circuit, an external short circuit 
detector circuit, an internal short circuit detector circuit, a temperature detector, a cell internal 
pressure detector circuit a battery container modification detector circuit, etc. are located. 
[001 0]A charging control circuit controls external current and voltage from a power supply to the 
optimal charging state at the time of charge, and prevents charge with high tension or excessive 
current. 

[001 1]An overcharge prevention circuit controls the optimal charge and prevents quantity of 
electricity more than the capacity defined beforehand from charging. 

[001 2]A controlling-the-discharge circuit prevents discharge by excessive current. Since there is a 
possibility that inter cell pressure may go up by unusual generation of heat when it discharges with 
the current more than the permissible dose defined beforehand, discharge by excessive current is 
supervised and the discharge beyond permissible current is prevented. 
[0013]An overdischarge preventing circuit prevents the discharge below the voltage defined 
beforehand. It is because an electrode and an electrolysis solution will deteriorate, and unusual gas 
will be generated or service capacity and a charge-and-discharge cycle life will become short, if 
overdischarge is performed. 

[0014]An external short circuit detector circuit detects the short circuit in a battery exterior, and 
disconnects a discharge path. 

The easy fuse of composition is used in many cases. 

Although it is the same function as a controlling-the-discharge circuit, there is no controllability of 
current and it is only cutting a circuit. Since a controlling-the-discharge circuit has a possibility of 
damaging at the time of discharge by excessive current like an external short circuit, an external 
short circuit detector circuit is used in order to secure the redundancy of reliability. 
[0015]An internal short circuit detector circuit prevents charging accidentally the cell which detects 
the short circuit inside a cell and carried out the internal short circuit. When the cell which carried 
out the internal short circuit is charged, an abnormal heat generation is carried out, or gas is 
emitted, and there is a possibility that inter cell pressure may go up. 

[001 6]A temperature detector is for preventing being charged and discharged by the unusual 
temperature environment which separated from the normal operating temperature range of a cell. 
When charge and discharge are carried out by unusual temperature environment, there is a 
possibility of cell capacity falling or causing an internal short circuit, the generation of gas, an 
abnormal heat generation, etc. 

[001 7]A cell internal pressure detector circuit detects the pressure inside the cell by the pressure 
variation and abnormal gas generating inside the cell accompanying an electrode reaction, and is 
used for the display of the amount of charges and discharges, or detection of abnormalities. 
[001 8]A battery container modification detector circuit detects the change inside a cell, and 
abnormalities according to modification of a container, and is used for control of the amount of 
charges and discharges, or detection of abnormalities. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]In the battery device with which the nonaqueous electrolyte battery and the 
electronic circuit for cell control were stored in the same case, this invention is characterized by 
covering the conductor exposing part of a cell, the conductive connection object in a case, and the 
conductor exposing part of an electronic circuit by nonaqueous electrolyte-proof nature and a 
waterproof insulating member as above. 

[0029]By this, nonaqueous electrolyte adheres to an electronic circuit, and an electronic circuit 
malfunctions, or, Since it can prevent leak current flowing in a conductor portion, or metal 
depositing by an electrocrystallization reaction and producing a short pass, or reacting to the 
moisture in the circumference atmosphere and generating heat, the battery device whose reliability 
improved greatly can be provided. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]Each of internal pressure discharge mechanisms used for 
the nonaqueous electrolyte battery and various electronic circuits is for securing the normal 
operation of a cell and securing the reliability at the time of abnormalities. However, inter cell 
pressure goes up by use under the abnormality conditions by the surcharge by failure of various 
electronic circuits, overdischarge, and misuse, etc., and the internal pressure discharge mechanism 
operates, When nonaqueous electrolyte is emitted to a battery exterior in connection with gas or an 
electrolysis solution leaks out out of a cell according to a certain fault by the side of a cell, a 
possibility that nonaqueous electrolyte may adhere is in the various electronic circuits stored in the 
same case. If nonaqueous electrolyte adheres to an electronic circuit, it may malfunction or leak 
current may flow in a conductor portion, or metal may deposit by an electrocrystallization reaction 
and a short pass may be produced, or it may react to the moisture in the circumference 
atmosphere, and may generate heat. The electronic circuit where nonaqueous electrolyte adhered 
not only cannot expect a normal operation, but a conductor may generate heat according to leak 
current. That is, although it is the various electronic circuits for the improvement in reliability, once 
nonaqueous electrolyte adheres, reliability may fall rapidly. 

[0020]There are some which covered the part on an electronic circuit board with the epoxy resin, 
polyurethane, a varnish, etc. in the built conventional battery device as the above-mentioned 
measure. However, since these resin dissolved in nonaqueous electrolyte, or swelled and carried out 
exfoliation omission easily, even if it used it for the electronic circuit for nonaqueous electrolyte 
secondary batteries, it was able to prevent neither malfunction nor a short pass. 
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MEANS 

[Means for Solving the Problem]Then, in a battery device with which a nonaqueous electrolyte 
battery and an electronic circuit for cell control were stored in the same case, An aforementioned 
problem is solved by considering it as a battery device, wherein a conductor exposing part of a cell, 
a conductive connection object in a case, and a conductor exposing part of an electronic circuit are 
covered by nonaqueous electrolyte-proof nature and a waterproof insulating member. 
[0022] 

[Embodiment of the Invention]By covering the conductor exposing part of a cell, the conductive 
connection object in a case, and the conductor exposing part of an electronic circuit with 
nonaqueous electrolyte-proof nature and a waterproof insulating member, even if nonaqueous 
electrolyte adheres to the conductive part in a case, the short pass by malfunction or leak current 
is lost. If all the conductive parts in a case are covered thoroughly, it is the best, but even if it is not 
necessarily thoroughly covered with the reasons of a mass production line, etc., a suitable 
expectation effect is acquired. 

[0023]Drawing 1 is an important section sectional view of the battery device which is one example 
of this invention. 1 is a box made of a synthetic resin, and has stored the nonaqueous electrolyte 
battery 2 and the electronic circuit 3. The conductive connection object of the external terminal 4 
and the electronic circuit board 3 and 6 are the conductive connection objects of the electronic 
circuit board 3 and the cell 2 the external terminal in which 4 was provided in the box 1, and 5. 
[0024]The electronic circuit 3 is provided with the overcharge prevention circuit, the controlling- 
the-discharge circuit, the overdischarge preventing circuit, external short circuit detector circuit, 
and temperature detector which were included in the substrate of polyimide resin in this example. In 
the outside which has an internal pressure discharge mechanism which operates when the inside of 
a cell becomes unusual high voltage, since a power generation element, an electrolysis solution, cell 
shape in particular, etc. are not limited, the cell 2 omits a detailed description. 
[0025]The metal case 2a which is an electric conduction exposed part of a cell, the conductive 
connection objects 5 and 6, and the conductor exposing part (not shown) of an electronic circuit are 
covered with nonaqueous electrolyte-proof nature and a waterproof insulating film. Although the 
polyimide resin coat was used in this example, it does not necessarily limit to this, and it is 
[ anything ] good if it is a resin paint film of a water resisting property and nonaqueous-proof 
solution acidity or alkalinity. Instead of a coat, a metal case and a conductive connection object 
portion may be covered with the laminate film of aluminium foil, and polyethylene and polypropylene. 
[0026]in order to see the effect of this invention, in the state where operated the internal pressure 
discharge mechanism of the nonaqueous electrolyte battery of the above-mentioned example 
battery device intentionally, and nonaqueous electrolyte was made to leak, it connected with the 
battery charger and was neglected for 48 hours. Although the electrolysis solution of the cell 
evaporated 48 hours afterward and the stall of the cell itself was carried out with the natural thing, 
the electronic circuit itself is normal and operating normally was checked. 
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[0027]For comparison, the same examination was done using the battery device of the above- 
mentioned example and an identical configuration except not covering the conductor exposing part 
of the metal case which is an electric conduction exposed part of a cell, a conductive connection 
object, and an electronic circuit In this case, generating of air bubbles was observed from several 
places of the conductive part which touched nonaqueous electrolyte immediately after charge 
starting, and some substrates were fumed and damaged by fire 20 minutes afterward. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1]The figure showing the battery device concerning this invention example. 
[Description of Notations] 

1 Box 

2 Nonaqueous electrolyte battery 

3 Electronic circuit 

4 External terminal 

5 and 6 Conductive connection object 
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DRAWINGS 



[ Drawin g 1] 
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Abstract of JP91 39235 

PROBLEM TO BE SOLVED: To prevent the 
wrong operation by adhesion of nonaqueous 
electrolyte, leakage current, short circuit and 
heating and improve the reliability by covering 
a battery metal case, a conductive connector 
and the conductor exposed part of an 
electronic circuit with a nonaqueous 
electrolyte-resisting and water resisting 
insulating film. SOLUTION: A nonaqueous 
electrolytic battery 2 and an electronic circuit 3 
are housed in a synthetic resin box body 1 , 
and the electronic circuit 3 is connected to an 
external terminal 4 by a conductive connector 
5. The battery 2 is connected to the electronic 
circuit 3 by a conductive connector 6. The 
electronic circuit 3 has an overcharge 
preventing circuit, a discharge control circuit, 
an over discharge preventing circuit, an 
external short circuit detecting circuit, and a 
temperature detecting circuit. The battery 2 
has an internal pressure releasing mechanism 
operated when the battery internal pressure is 
abnormally high. The metal case 2a for 
conductive exposed part of the battery 2, the 
conductive connectors 5, 6 and the conductor 
exposed part of the electronic circuit are 
covered with a nonaqueous electrolyte- 
resisting and water resisting film. The 
malfunction caused by adhesion of 
nonaqueous electrolyte, leakage current, short 
circuit by metal deposition in electrodeposiotn 
reaction, or heating of the electronic circuit is 
prevented to improve reliability. 
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